Totally laparoscopic abdominal aortic aneurysm repair  by Dion, Yves-Marie et al.
Approximately 40,000 abdominal aortic aneurysm
(AAA) resections are performed annually in the United
States. Each year, 15,000 Americans die of aneurysms.1
Since Creech’s report in 1966,2 open repair by means of
the endoaneurysmorrhaphy technique is considered the
gold standard for treatment of AAA. However, these
patients are frequently elderly, and comorbid conditions
often contribute to increase morbidity and mortality
rates.3 The long xyphopubic incision in itself likely con-
tributes some morbidity in term of potential complications
related to decreased pulmonary amplitude and pain. The
typical stay in the intensive care unit is 2 to 3 days, and
total postoperative stay averages 7 days.
In general surgery, laparoscopy has been beneficial in
terms of reduced postoperative pain, shorter hospital stay,
and quicker return to work.4 We are currently evaluating
the laparoscopic approach for occlusive disease, with
promising results.5 Recently, we saw a patient with rest
pain who was a candidate for this technique. However, she
had an associated infrarenal aortic aneurysm. 
Techniques of laparoscopic AAA repair have been
described previously; they have been performed either in
an assisted fashion or with aneurysm exclusion.6-9 We
report what we believe to be the first totally laparoscopic
AAA repair done according to the standard endoaneurys-
morrhaphy technique.
CASE REPORT
A 67-year-old woman, weighing 46.8 kg, had been com-
plaining of rest pain in her right leg for 3 months. Her past his-
tory included an old myocardial infarction with no residual
angina. She was receiving treatment for hypertension and had no
history of diabetes or hyperlipidemia. She smoked one pack of
cigarettes a day and had chronic obstructive pulmonary disease.
Her right ankle-arm index was 0.35, and the left was 0.65.
Angiography demonstrated an occlusion of the right com-
mon and external iliac arteries (Fig 1, A). The computed tomo-
graphic scan revealed a moderately calcified aorta and a 4.6-cm
infrarenal AAA with mural thrombus (Fig 1, B).
The patient was included in a clinical study accepted by the
Ethics Committee of le Centre Hospitalier Universitaire de
Québec. A totally laparoscopic aortobifemoral bypass graft and
AAA resection was offered to her. The procedure took place on
April 2, 1999.
While the patient was under general anesthesia and complete
hemodynamic monitoring, she was positioned supine in a 10-
degree Trendelenburg’s position, and her left side was slightly
elevated on a pillow. Our laparoscopic approach to the aorta that
has been described for aortoiliac occlusive disease was also used in
that case (Fig 2).10-12 The aneurysm mass was not dissected on its
right lateral aspect. Dissection of the left lateral aspect of the
aneurysm was undertaken; it began at the level of the left iliac
artery. The laparoscope was in port 5, and the working instru-
ments were in ports 2, 4, and 6. The fan-shaped retractors were
placed through ports 1 and 3. As the neck was reached, the
gonadal vein was visualized, clipped, and incised.
The groins were then opened. A 16 × 8-mm knitted graft was
introduced into the retroperitoneal cavity through trocar port 4,
and each limb was tunneled into its respective femoral region with
a specially devised instrument.
After systemic heparinization, the left iliac artery was inter-
rupted with a GIA-30 (USSC, Norwalk, Conn), which was intro-
duced through port 5. The neck of the aneurysm was
cross-clamped through port 7 just below the left renal vein by
means of a laparoscopic aortic clamp (Fig 3, A). The inferior
mesenteric artery was dissected and clipped. The posterior wall of
the aorta was dissected, and although lumbar arteries appeared
thrombosed on the angiogram, we clipped two pairs that could
easily be reached from the lateral approach. A short longitudinal
arteriotomy was made over the distal and left lateral portion of
the aneurysm neck. No bleeding occurred. The aneurysm sac was
then opened with heavy laparoscopic scissors (Fig 3, B). Minimal
bleeding occurred during this portion of the procedure. The
thrombus was partly removed, and the posterior wall of the
aneurysm sac was visualized to ensure that no lumbar artery was
bleeding. The aneurysm neck was transected. Some atheromatous
material was removed from the aortic stump. The proximal anas-
tomosis began posteriorly; two 20-cm 3-0 polypropylene running
sutures were used (Fig 3, C). The two running sutures were tied
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anteriorly as previously described. Surgicel (Ethicon Inc,
Somerville, NJ) was applied around the anastomosis. The proxi-
mal clamp was released (Fig 3, D). No extra sutures were needed
to secure the anastomosis. 
The graft was flushed, and the femoral anastomoses were per-
formed in the usual manner. On release of the peritoneal apron,
the aneurysm sac and the retroperitoneum covered the graft. The
sigmoid colon was then inspected and appeared normal. Each of
the trocar sites was closed with one 0-Vicryl suture, and the
femoral incisions were closed in a conventional manner.
Unfortunately, intimal dissection, which occurred at the origin of
the left proximal superficial femoral artery and was likely a result
of a catheter injury during flushing, required a left above-knee
femoropopliteal bypass graft.
Anesthesia and surgery times for the actual performance of
the laparoscopic AAA resection and aortobifemoral bypass graft
were 265 minutes and 230 minutes, respectively. Unfortunately,
redraping, performing the intraoperative angiogram, and the
femoropopliteal bypass grafting added another 165 minutes to
the operation. Aortic cross-clamping took 76 minutes, and the
aortic anastomosis took 22 minutes. Intraoperatively, the patient
received 4500 cc of crystalloids. No intraoperative transfusion was
required. Blood loss was 450 cc. 
The patient was extubated on the morning of the first post-
operative day. The same day, she was allowed to drink water and
was mobilized out of bed. On the second postoperative day, she
was transferred to the ward and given a liquid diet. On the third
postoperative day, she was given a regular diet and was ambulant.
On each of the first 3 postoperative days, she received four doses
of intravenous morphine sulfate (4 mg). She received one dose on
the fourth and three doses on the fifth postoperative days. She
received no other enteral or parenteral analgesics during her hos-
pital stay.
The patient recovered with no complication. She was dis-
charged home on the seventh postoperative day.
DISCUSSION
The introduction of laparoscopy in general surgery for
procedures like hernia repair, cholecystectomy, and fundo-
plication was associated with less early postoperative pain
and disability and an earlier return to full activity.4,13,14
Similar advantages are expected for patients who undergo
AAA repair.
Recent studies6,7,15 confirmed that laparoscopic AAA
repair is a feasible technique. The studies also suggest that
the benefits of laparoscopy seen in general surgery could
be translated to AAA repair.
Among the various approaches currently described (ie,
transperitoneal vs retroperitoneal, AAA exclusion vs AAA
endoaneurysmorrhaphy), we believe that the peritoneal
apron technique, which provides an adequate exposure to
the aorta with no intrusion of any peritoneal organ in the
operative field, coupled with endoaneurysmorrhaphy, is
the technique of choice, after our studying of animals and
humans.5,10,16
It appears that the long-term fate of the exclusion
technique is uncertain. Specifically, concern exists that the
excluded aneurysm may still rupture because of retrograde
filling by either the inferior mesenteric artery or the lum-
bar arteries.17,18 According to Darling et al,18 who fol-
lowed up 1218 patients over a 14-year period, AAA repair
with the exclusion technique is not a definitive procedure,
and secondary operations for patent, excluded AAA sacs
have higher mortality and intraoperative blood loss rates
than primary procedures for AAA repair do. 
Performing a totally laparoscopic AAA repair without
altering the gold standard endoaneurysmorrhaphy, as
described by Creech in 1966,2 seems feasible. Unlike
Creech, we transected the posterior wall of the neck to
ease the subsequent anastomosis. Magnification provided
by the laparoscope allows this transection without fear of
injury to a lumbar vein. 
Although more patients will need to be evaluated for a
definitive conclusion, our patient appeared to benefit from
the laparoscopic approach. She could have been discharged
on the fourth postoperative day, but we preferred to keep
her for respiratory toilet. With our decision to keep her hos-
pitalized, we also considered the fact that she was our first
patient to receive this type of operation. It is generally
accepted that laparoscopy attenuates the acute phase
response, the elevation of the stress-related hormones, and
the hepatic catabolic stress reaction after surgery.19-22 The
postoperative alterations in respiratory mechanics have been
observed to be less severe after laparoscopy than after laparo-
tomy,23,24 which, according to Delogu et al,24 reflects in a
lower incidence of postoperative pulmonary complications.
Our patient did not have postoperative pneumonia or fever. 
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Fig 1. A, Angiography showing an occluded right iliac axis.
The absence of lumbar arteries suggests the possibility of an
aortic aneurysm. B, The computed tomographic scan showing
a 4.6-cm AAA.
Our patient received small doses of analgesics. Because
10 mg of parenteral morphine sulfate is equivalent to 75
mg of parenteral meperidine (Demerol) (Sanofi,
Markham, Ontario), she received the equivalent of 30 mg
of Demerol every 6 hours for the first 3 postoperative
days. When she left the hospital, she had not been taking
analgesics for 2 days. Pain scores have been reported to be
lower after laparoscopic than after open procedures.23,25
It has been experimentally demonstrated that the elec-
tromyographic activity of the stomach, small bowel, and
colon was less altered after laparoscopy than after laparo-
tomy.26 Our patient tolerated water a few hours after
surgery and was on a diet on the second postoperative day,
which corroborates the previous observation. 
Another potential benefit for the patient was the fact
that she received only 4500 cc of fluid during surgery.
Biegner et al27 confirmed the presumption that insensible
water loss would be reduced under laparoscopy compared
with open surgery. They concluded that insufflation of dry
carbon dioxide during laparoscopic procedures results in
insignificant, insensible water loss. 
Our patient lost only 450 cc of blood. The laparo-
scopic approach magnifies structures and allows for
good hemostasis. 
There has been much discussion recently concerning
minilaparotomy as an alternative to laparoscopy.28 We as
well as others29,30 who have used a minilaparotomy tech-
nique find a number of limitations are associated with it
that do not render the technique appealing. Dubois and
Berthelot29 performed 1500 minicholecystectomies
through incisions varying in length from 3 to 6 cm. The
authors claimed the obvious cosmetic advantages, the
reduced postoperative abdominal wall and intestinal prob-
lems, and the increase in the patient’s general and respira-
tory comfort without any complication associated with the
small size of the incision. According to the authors, the
major drawback of the procedure was that full abdominal
exploration was precluded. Despite his good results,
Dubois and Berthelot became among the first advocators
of laparoscopic cholecystectomy as he abandoned minila-
parotomy.31 Makinen and Nordback30 stopped their trial
comparing laparoscopic cholecystectomy with cholecys-
tectomy performed through minilaparotomy because of
more complications occurring in the minilaparotomy
group and of a longer postoperative stay, even though the
patients with complications were excluded from this cal-
culation. Working through a small mini-incision is techni-
cally demanding because some essential structures may be
excluded from the visual field. Also, retraction of organs
such as the small bowel may become a nightmare. 
Our patient presented with ideal anatomic criteria. She
needed an aortobifemoral bypass graft, and only one intra-
abdominal anastomosis was required. Furthermore, the
lumbar vessels were thrombosed, which limited blood loss.
Specific vascular clamps will only be available over the
next few months for distal clamping, which will allow safe
performance of laparoscopic AAA resection with tube
graft or aortobiiliac bypass grafting by the use of the
endoaneurysmorrhaphy concept and the approach we
have described. In the meantime, we limit the indications
for totally laparoscopic AAA resection to those patients
who do not need temporary clamping of the iliac vessels
and who have a proximal neck, which allows safe applica-
tion of a vascular clamp. 
As we previously emphasized,5,32-35 these laparoscopic
procedures performed on the aorta and the iliac arteries
should be considered experimental. They should be carried
out under an experimental protocol. Before attempting
these procedures, the surgeon would be well advised to
attend formal didactic courses and hands-on animal work-
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Fig 2. Positioning of the patient and sites of trocar insertion. The patient’s left side is elevated on a pillow, and the table is tilted toward
the right side. Early during the procedure, the patient is placed in a 10-degree Trendelenburg’s position. Pneumoperitoneum is insti-
tuted at the umbilical site.
shops that are now available. Then, the vascular surgeon
could request the assistance of a general surgeon with a solid
experience in laparoscopy for his first clinical procedures. 
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The severed neck is well demonstrated (arrowhead). The inferior portion of the aneurysm wall (short arrow) is seen under the aneurysm
clot (long arrow). The instruments at the upper portion of the picture remove a portion of the aneurysm clot. C, The first posterior run-
ning 3-0 polypropylene suture is started. The knot is being tied. This first 20-cm suture will run on the right lateral side of the anasto-
mosis. The second suture will run on the left side. D, The aortic anastomosis has been unclamped. The open aortic clamp is seen to the
right of the picture. A portion of the aneurysm wall can be seen pushed aside by the suction device. Surgicel has been applied against
the posterior portion of the anastomosis. 
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